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Final Technical Report
For Grant No. F49620-96-1-0175

The research supported by AFOSR Grant Number: F49620-96-1-0175 had three primary
scientific objectives. First, we sought to develop more fully the connection between atomic
collisions and the interaction of atoms with strong, brief pulses of electromagnetic radiation.
Second, we investigated new techniques for viewing the dynamic evolution of electrons within
atoms and utilized these approaches to observe electronic motion during and subsequent to well
controlled "mock" charged particle collisions. Third we explored new methods for generating
and detecting short pulses of higher power THz radiation. This work benefits the Air Force in
that it provides a deeper understanding of fundamental atomic collision processes and may aid in
the development of high power sources and detectors for short pulses of THz radiation for
‘communication and identification.

Important results during the funding period from June 1, 1996 through November 30, 1998
include:

1. The development and demonstration of the Impulsive Momentum Retrieval IMR) method for
directly viewing the momentum distribution of electrons within atoms.

2. The development and demonstration of a “single-shot” delay imaging detector that allows us
to view electron dynamics in quasi-real time.

3. Measurement of atomic ionization probability in a full mock-collision field, inclﬁding both
longitudinal and transverse field components.

4. Demonstration and preliminary studies of free electron-ion recombination in mock collisions.

5. Identified Stark wavepackets, coherent superpositions of “stretched” atomic states as
potentially useful sources of short-pulses (only a few optical cycles) of tunable THz radiation.

Full details of these and other results are included in the three annual progress reports submitted
previously, in the renewal proposal submitted in August 1998, and in the publications listed
below.
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